Objectives: To evaluate the trend in the use of direct care in a cohort of nursing home (NH) residents and explore its association with resident characteristics and organizational factors.
persons with dementia. The need for institutional care puts a high strain on the society, not only because of high costs but also due to the need for trained staff that will bind an increasing part of a country's work force. 1 On an NH ward, care will be delivered either as shared care time, referring to services rendered to several residents at the same time, like common meals and supervision of the residents in the common room or on outings, or direct care time, referring to services rendered to each resident separately like help with personal hygiene or supervising a resident regarding behavior that is distressing to the patient or might disturb other residents. 3 While it is difficult to attribute shared care time to one single resident for health economic purposes, this is possible with direct care time.
The instrument Resource Use in Dementia (RUD) was developed to quantify care activities in dementia in order to calculate societal costs. 4, 5 In 2010, RUD was validated for use in an institutional care setting (RUD-FOCA-Resource Use in Dementia-Formal Care). 3 However, there are only two studies evaluating the use of care in NHs, which reported a use of direct care time of 53 and 300 hours per month, respectively. 3, 6 To the best of our knowledge, no study exists that has evaluated the use of direct care over time, or the assessment of demographic and clinical factors associated with the care time. As staff costs represent 84% of the costs for NH stay, knowledge about the actual use of direct care of NH residents and about the factors associated with high levels of direct care is necessary to plan and improve NH care as well as to develop new concepts of care that might respond better to the expected demographic changes. 1 The aim of this study was to evaluate the trend in the use of direct care time in NH residents over a 3-year period and to analyze how demographic, clinical, and organizational factors, such as NH size and staff characteristics, are associated with the use of direct care.
2 | METHODS
| Study design and setting
The project Resource Use and Disease Course in Dementia-Nursing
Home (REDIC-NH) is an observational longitudinal cohort study including patients from a convenience sample of 47 NHs in four Norwegian counties, representing small and large NHs located in urban and rural areas. 2 Recruitment was at admission to the NH, and residents were followed over an observation period of 36 months or until death with standardized clinical assessments at baseline (BL) and every 6 months thereafter. Inclusion took place between January 2012 and August 2014. Four NHs withdrew from the study during the observation period.
| Participants
Inclusion criteria were (a) 65 years or older or (b) dementia irrespective of age at admission to the NH and (c) expected survival 6 weeks or more as judged by the responsible physician. Only residents that completed BL assessment were included in the study. BL assessment was aimed to be completed within 4 weeks after inclusion, but the mean interval between admission and completed BL assessment was 10.5 weeks (SD, 10.6). The participants were monitored with a clinical follow-up (FU) every 6 months, at FU6, FU12, FU18, FU24, FU30, and FU36, with the first follow-up (FU6) 6 months after admission.
| Data collection
Data collection was performed by health care workers at the NH, mainly trained nurses (74%), under the supervision of 10 research nurses. The research nurses completed a 5-day training prior to study start, while the data collectors completed a 2-day training. Data were collected through structured interviews with the patient and a caregiver and at BL also with the next-of-kin.
| Measures
The following clinical instruments were used for collecting data:
Demographic data was collected by reviewing the patient's journal.
RUD-FOCA assesses the use of direct care during the preceding 4 weeks. The time used to help the patients with personal activities of daily living (PADL), instrumental ADL (IADL), and for supervision, like helping the patient with orientation or preventing behavior that might be distressing for the patient himself or other residents, is recorded separately. We calculated the total direct care time by summarizing these three care times. Key points
• Direct care time decreased slightly during the 3-year follow-up.
• Most residents (92%) showed a stable use of direct care time.
• The use of direct care was associated with increasing dementia, neuropsychiatric symptoms, and decreasing function in activities of daily living.
• Direct care time constituted about 50% of the staff's working time on general wards and 70% on special care units for persons with dementia.
Neuropsychiatric Inventory (NPI) was applied to assess neuropsychiatric symptoms (NPS). 9 The NPI contains 12 NPS assessed during an interview with a caregiver or next-of-kin. Severity (scored 0-3) was multiplied by frequency (scored 0-4), resulting in an item score from 0 to 12, where higher scores indicate more severe symptoms.
On the basis of a previous principal component analysis, we created the following subsyndromes: NPI-Agitation (agitation/aggression disinhibition and irritability), NPI-Psychosis (delusions and hallucinations), and NPI-Affective (depression and anxiety).
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Diagnosis of dementia was set according to the ICD-10 criteria. 10 The diagnosis of dementia was set independently by two of the authors (S.B. and G.S.), both specialists in psychiatry and experienced in old age psychiatry and research, based on all available information about the participants. If no consensus was reached, a third psychiatrist was consulted.
Physical Self-Maintenance Scale (PSMS) consists of six items (scored 1-5) and was applied to assess PADL function. The overall score ranges from 6 to 30, where higher scores indicate higher PADL dependency.
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General Medical Health Rating (GMHR) was applied to rate physical health. It consists of one item with the four categories: excellent, good, fair, or poor. 12 Charlson Comorbidity Index was applied to establish comorbidity at BL. 13 Sight was recorded at BL as normal, slightly impaired, severely impaired, or blind.
Hearing was recorded at BL as normal, slightly impaired, severely impaired, or deaf.
The following organizational data from the NHs were collected:
number of inhabitants in the municipality, number of beds in the NH, type of ward (general ward, special care unit [SCU], short time stay, and other), number of residents at the ward, NH staff at the ward during daytime and evening shift, physician time expressed as minutes per patient per week, and number of times a resident moved from one ward to another related to the time of observation (relocation ratio).
The staff ratio on the ward was calculated by applying the following formula:
| Statistics
Demographic, clinical, and organizational characteristics were described as means and standard deviations (SD) or frequencies and percentages. 
| Ethics
The residents' capacity to consent to participation in the study was 3 | RESULTS
| Study sample
A total of 696 participants was included in the REDIC-NH study. In this study, we included 690 participants for whom the date of admission to the NH could be established. At FU36, 188 participants (27%)
were still in the study, 410 participants (59%) had died, and 92 participants (13%) had been excluded for other reasons ( Figure 1 ).
Mean age at BL was 84.4 years, 63.9% were female, and 83.8% of the participants had dementia. Table 1 shows demographic, clinical, and organizational characteristics of the study sample at all assessments.
| Direct care time
Direct care time was only assessed at FU6 to FU36. Table 2 and Figure 2 show the amount of direct care time rendered to the NH residents for Tables A1 and A2), more severe dementia at BL was associated with higher odds of belonging to G1 (P = 0.008) and G3 (P = 0.001) as compared with G2. In addition, a lower PADL function at BL was associated with lower odds of belonging to G1 than G2 (P = 0.012), while more agitation at BL was associated with higher odds of belonging to G3
than G2 (P = 0.019).
Growth models for direct care time for PADL, IADL, and supervision are presented in Figures A1-A3 . When relating direct care time to the staff ratio of the wards, we found that 50% of the working time was spent on direct care on general wards. On SCUs wards with a special focus on dementia care, the share of working time spent on direct care amounted to 70%.
| Factors associated with direct care time
No significant overall trend in direct care time throughout the observation period was found. However, a weak decrease was observed with a reduction of direct care time from a mean of 76.2 hours per month at FU6 to 50.3 hours at FU36, with a large variability between the participants (Table 2 ). According to the multiple linear mixed model (Table 3) , higher use of direct care time was associated with younger age (P = 0.034), more severe dementia (P = 0.010), increase in PSMS score (P < 0.001), and increased scores in NPI-Affective (P = 0.005) and NPI-Psychosis (P < 0.001). No associations between other patient characteristics and use of direct care time were found. Regarding the organizational variables, in the bivariate analyses, an increased use of direct care time was associated with living at SCU and with a higher staff ratio as compared with general wards and a lower staff ratio; however, no significant associations were found in the multiple model.
The same models were also estimated separately for the use of 
| DISCUSSION
The REDIC-NH study includes 696 participants, of which 690 were included in this longitudinal study over 3 years to evaluate the use of direct care time and identify characteristics associated with the use of direct care. Six months after admission, we found that 2.5 hours of direct care per day were rendered to each resident, while this number was reduced to 1.7 hours per day at the end of the study period. Direct care time constitutes about half of the staff's working time. We further found that the majority of residents showed a stable use of direct care time, while there was a small group of residents that displayed a much higher use of direct care time. These residents were characterized by more severe dementia, lower PADL function, and more agitation.
SCUs normally consist of units with fewer beds than general wards and are designed to respond to the needs of residents with more neuropsychiatric symptoms by a higher staff ratio and, as our findings suggest, a higher share of the working time rendered as direct care time. In the unadjusted model, residents on small units received more direct care, and in the adjusted model, a higher use of direct PADL care time was associated with staying in a SCU. These results may indicate that the needs of residents with more complex demands are met by placing them on SCUs.
We had expected that the use of direct care would increase throughout the nursing home stay, due to an increasing dementia severity and overall decline in physical health. However, this was only found in one small group of residents (group 1), but not in the majority (group 2 or 3), nor for the study cohort as a whole. One possible Moreover, the statistical model used includes all information available, also from those lost to follow-up, in this way reducing bias.
Few studies have evaluated the use of direct care in NH residents, and to the best of our knowledge, no longitudinal studies have investigated this matter. Luttenberger et al 3 evaluated direct care time in 
| Strengths and limitations of the study
We followed a large cohort of 690 participants from 47 NHs in a prospective design over 3 years, with clinical assessments twice a year.
High quality of the data collection was secured by standardized interviews carried out by health care workers with adequate training under the supervision of research nurses. Furthermore, the Norwegian health and care system provides a rather homogenous environment for health service research, as most of the nursing homes are run by the municipality. The care services are rendered with comparable criteria for admission of residents, staffing norms, medical services, and reimbursement systems.
However, the project did not include any interrater reliability analysis between the different informants or data collectors, and this might be especially problematic in rating nonstandardized variables like hearing or sight. The Charlson comorbidity index was calculated relating on information in the patient's journal, containing both diagnoses set at hospital stays, by the patients' general practitioners before NH admission or the nursing home doctors at NH admission, but we did not quality check the diagnoses by exploring the patients' journals in detail. Thus, there might be the possibility for misdiagnoses, resulting in wrongly calculated comorbidity indices.
Unfortunately, the instrument RUD-FOCA was not applied at BL, and we thus lack information about the use of direct care immediately after admission to NH. Furthermore, reporting of time used for direct care relies on the correct recollection of the resident's carer. We observed that, in a few cases, 24 hours of direct care time were reported for PADL, IADL, and supervision, resulting in a total need for care of 72 hours per day, which we consider impossible. The maximum time of total direct care was, therefore, limited to 24 hours per day. However, when interpreting the findings of this study, the possibility for biased reports has to be taken into consideration.
Assessing the direct care time for IADL might also be complicated, as many IADL tasks, such as washing laundry or shopping for groceries, will not be applicable in an NH. Further, we evaluated the use of direct care time in nursing homes, which do not necessarily reflect the residents' need for care and interaction. This study did not include data about the residents' or next-of-kin's expectations regarding the extent of care, or whether they were met.
| CONCLUSION
In Norwegian NHs, about half of the staff's working time is rendered as direct care time in a one-to-one setting. The majority of residents have a stable use of direct care time throughout their NH stay, while a minority experiences a much higher use that alternated during the NH stay.
High use of direct care time was associated with younger age, more severe dementia, and severe neuropsychiatric symptoms. By identifying factors that impact on direct care time preventive measures might be put in place to the benefit of the residents and possibly to improve resource use. Further research should explore the association between direct care time, quality of care, and the residents' quality of life.
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